Sigmodontinae is a very rich clade of rodents that is widespread throughout the Neotropics. The arboreal mice Juliomys comprise a poorly known branch, with incomplete information about species richness, phylogenetic position, and geographic distribution. Based on a sample from the Atlantic Forest of Southern Brazil, we name and describe a new species for the genus. This new species can be distinguished from others in the genus by its karyotype, morphological traits, and cytochrome b (Cytb) gene sequence. It has a unique karyotype (2n = 32, FN = 48), and forms a well-supported monophyletic haplogroup, which is phylogenetically distant from the remaining species of Juliomys. The genetic differentiation ranges from 11.1% to 19.7%, and there are 24 molecular autopomorphies in the Cytb gene. The new species can be distinguished from J. pictipes by morphological and morphometric analyses. However, we consider the new species as cryptic, not easily recognized by morphological characteristics of other species of Juliomys. This taxon seems to be endemic to the Brazilian Araucaria Forest in the Atlantic Forest biome, occurring in sympatry with its congeneric species J. ossitenuis and J. pictipes. In this research, we describe a new species for the genus and extend species distributions in the Atlantic Forest.
Sigmodontinae is the most diverse subfamily of Cricetidae in number of species (Jansa and Weksler 2004; Musser and Carleton 2005) . The group is widely distributed in the Neotropical region, with species occurring in a wide diversity of habitats. Sigmodontinae represents a highly diverse group of rodents that has been extensively studied (e.g., Hershkovitz 1955 Hershkovitz , 1962 Reig 1984 Reig , 1987 Smith and Patton 1999; Weksler 2006; D'Elía et al. 2007; Salazar-Bravo et al. 2013) . Although the study of these rodents has used a variety of systematic approaches, their species diversity and distribution ranges in South America remain poorly documented.
The Atlantic Forest harbors certain unique forms of Sigmodontinae, such as the arboreal species of the genus Juliomys, recently established by González (2000) based on the type species Thomasomys pictipes (Osgood, 1933) . Three living species are currently recognized: J. pictipes (type locality in Argentina, Misiones, Río Paraná, elevation 100 m); J. rimofrons Oliveira and Bonvicino, 2002 (type locality in Brazil, Minas Gerais, Itamonte, Brejo da Lapa, elevation 2,000 m); and J. ossitenuis Costa, Pavan, Leite and Fagundes, 2007 (type locality in Brazil, Minas Gerais, Parque Estadual da Serra do Brigadeiro, 20 km W Fervedouro, elevation 1,300 m). In addition, 1 extinct sigmodontine from the Pleistocene of Lagoa Santa, Brazil-Calomys anoblepas Winge, 1887-was reallocated to Juliomys (Pardinãs and Teta 2011). Paresque et al. (2009) described a new karyotype for the genus (2n = 32, FN = 48), suggesting a possible 5th species that is discussed here. The generic composition has increased considerably since 2000, underscoring our inadequate understanding of muroid biodiversity. The phylogenetic position of this genus is still uncertain. Different phylogenetic approaches have recovered different relationships for Juliomys (Smith and Patton 1999; D'Elía 2003; Weksler 2003; Martínez et al. 2012; Parada et al. 2013; Salazar-Bravo et al. 2013) . Presently, there is no consensus and the genus has been considered as insertae sedis (D'Elía 2015) .
Some recent studies have extended species distributions (Fonseca et al. 2013; Cerboncini et al. 2014 ) and reported sympatry among their species (Aguieiras et al. 2013) . Currently, Juliomys occurs from the states of Espírito Santo to Rio Grande do Sul (eastern to southern Brazil), westward to eastern Paraguay and northeastern Argentina (Pavan and Leite 2011) , reaching the southernmost portion of the Atlantic Forest (see Rizzini 1997; Galindo-Leal and Câmara 2005) . This biome has a unique biota, with many endemic species, and is recognized as one of the world's most important biodiversity hotspots (Myers et al. 2000) .
The southern portion of the Atlantic Forest is characterized by the subtropical Mixed Ombrophilous Forest (or Brazilian Araucaria Forest). The diversity of Sigmodontinae is still poorly known in this region, and further still, new species have been found in recent years (e.g., Leite et al. 2008; Abreu et al. 2014) . The Araucaria Forest is one of the most threatened vegetation types of the Brazilian territory (Guerra et al. 2002) , experiencing major impacts from logging, monoculture implementation, cattle raising, and urban development, all with potential deleterious effects on small mammal communities (Reeder et al. 2007) . Landscape changes together with the paucity of taxonomic studies, including the paucity of basic field inventory, limit our faunistic knowledge. The Atlantic Forest is a heterogeneous biome, which necessarily still requires several studies for the complete understanding of its faunal patterns. Effective conservation efforts for this forest depend on the knowledge of the taxonomy and systematics of its associated organisms. Besides providing the identification of these organisms, such knowledge is an essential tool for more practical actions toward the conservation of the Atlantic Forest (Reeder et al. 2007 ). In the present study, we propose a new species of Juliomys, and we extend southward the geographic distribution of the genus in the Atlantic Forest.
Materials and Methods
Specimens examined.-We compared representatives of the new species (Juliomys sp.; n = 4) with museum specimens of J. pictipes (n = 98), J. ossitenuis (n = 46), J. rimofrons (n = 6), and Oligoryzomys flavescens (n = 2; see Supporting Information S3). Among them, for each taxon we selected a subsample for the morphometric analyses. These subsamples were restricted to those specimens confidently identified based on the presence of diagnostic characters, including karyotype and/or molecular markers (Supporting Information S3). We assembled a molecular data set with the following 21 ingroup taxa including 5 new sequences generated for this study, and 16 sequences available in GenBank (Supporting Information S4): 3 Juliomys sp. (KT749862, KT749863, KT749864); 6 J. pictipes (FJ026733, EU157764, AF108688, EF127513, EF127514, EF127515); 2 J. rimofrons (AY029476, AY029477); 10 J. ossitenuis (AF108689, EF127516, EF127517, EF127518, EF127520, EF127519, EF127521, EF127522, KT749865, KT749866 Morphological and morphometric analyses.-We followed Tribe (1996) for age classes, Reig (1977) for dental characterization, Bugge (1970) for artery and vein identification, Wahlert (1974 Wahlert ( , 1985 for cranial foramina, Pocock (1914) for vibrissae, and Hershkovitz (1990) for bristle banding. We transcribed the external body measurements according to the information on the museum collection tags: total length (TotL), tail length (Tail), hind foot length (HF), and ear length (Ear). We recorded body weight from museum labels or field notes. Additionally, we took 29 craniodental measurements following Tribe (1996) . They were taken to the nearest 0.01 mm using a digital caliper (see Table 1 ), as following: occipto-nasal length (ONL), palatal length (PL), post-palatal length (PPL), molar row-crown length (MRC), 1st molar breadth (M1B), palatal bridge length (PBL), temporal fossa length (TFL), upper diastemal length (DL), incisive foramen length (IFL), incisive foramen breadth (IFB), palatal breadth at 1st molar (PB1), palatal breadth at 3rd molar (PB3), mesopterygoid fossa breadth (MFB), breadth across incisor tips (BIT), bullar width (BW), bullar length (BL), braincase breadth (BCB), skull height (SH), rostral height (RH), rostral breadth (RB), rostral length (RL), nasal length (NL), zygomatic plate length (ZPL), condyle-incisive length (CIL), interorbital breadth (IOB), zygomatic breadth (ZB), greatest length of mandible (GLM), mandibular molar row-alveolar length (MMR), and depth of ramus (DR). The research conforms to the guidelines of the American Society of Mammalogists (Sikes et al. 2011) .
For subsamples confidently identified on the basis of reliable markers (n = 41), we calculated the following descriptive statistics parameters (only adult specimens): mean ( X ), maximum (Max), minimum (Min), and SD for the 29 craniodental and 4 external measurements. After this, to test the significance of differences, we performed a 1-way analysis of variance (1-way ANOVA) for each individual measurement and Tukey's post hoc test. We tested sexual dimorphism within species using a univariate analysis (Student's t-test with Bonferroni correction) of the cranial and external measurements. To explore multivariate differences among samples, we performed a principal component analysis (PCA [Neff and Marcus, 1980] ) using the variance-covariance matrix of the logarithms, and considering of all measurements. For all morphological analyses, we used the software SPSS version 17.0.
Karyological analysis.-We used results of a previous work (Paresque et al. 2009 ) that described the karyotype of 3 of the Juliomys sp. specimens listed above.
Molecular methods and phylogenetic analyses.-The primers used to amplify the complete cytochrome b (Cytb) gene were MVZ05 and MVZ14 (Smith and Patton 1993) . We used the following conditions for the amplifications: 2 min at 94°C (initial denaturation), followed by 30 cycles of 60 s denaturation at 94°C, annealing at 45°C for 40 s, and extension at 72°C for 90 s, with a final extension step at 72°C for 7 min. We carried out all PCR amplifications in 25 μl volumes containing 50 ng of template DNA, 1.5 mM MgCl 2 , 0.2 mM of each dNTP, 0.2 μM of each primer, and 1 U Taq polymerase (Invitrogen). We visualized PCR-amplified products on agarose gels and performed the DNA sequencing using only the primer MVZ05 and at least 3 products of independent PCRs, combined to form a consensus sequence for each individual, while avoiding the incurrence of errors. We sequenced the samples using an automated 3730XL DNA sequencer by Advancing through Genomics MACROGEN Inc. (Seoul, South Korea). We analyzed a final molecular data set that included the first 800 bp of the mitochondrial Cytb gene from the 21 ingroup and 2 outgroup taxa available in GenBank (Supporting Information S4). We visually inspected the chromatogram quality in Chromas Pro 1.5 (http://www.technelysium.com.au), aligned using ClustalW implemented into Mega 5 (Tamura et al. 2011) , and performed manual editing using Bioedit 7.0.9.0 (Hall 1999) . We examined the amino acid translation to ensure that no gaps or stop codons were present in the alignment. We subjected the alignment to a saturation test using the DAMBE program (Xia and Xie 2001) , which indicated that the transitions and transversions remained informative, with no clear evidence of multiple nucleotide substitutions or loss of phylogenetic signal. We performed phylogenetic analyses based on the maximum likelihood (ML) with PHYML 2.4.4 (Guindon and Gascuel 2003) and Bayesian inference (BI) using MrBayes (Ronquist et al. 2012) . The model of nucleotide substitution was elected by jModelTest 2.1.1 software (Darriba et al. 2012) according to the Akaike Information Criterion (Akaike 1974) . The best-fit substitution models were General Time Reversible model with gamma-distributed rate variation among sites (GTR + G + I). We constructed the ML tree using a heuristic search to find the most probable topologies based on the substitution models and statistical support was determined using 1,000 bootstrap pseudoreplicates (Felsenstein 1985) . We performed the BI of phylogeny with default priors and 3 heated and 1 cold Markov chains were run from 2 random starting points. Each run was conducted with 3 × 10 6 generations and sampled every 1,000 generations. When the log-likelihood scores were found to stabilize (average SD of split frequencies less than 0.01 was considered convergence of the 2 simultaneous runs), a consensus tree was calculated after omitting the first 25% of the trees as burn-in. We considered significantly supported nodes with bootstrap values > 70 (ML) and Bayesian posterior probabilities (BI) > 0.95. We calculated pairwise nucleotide distances between all sequences according to Kimura's 2-parameter model and 1,000 bootstraps (Kimura 1980 ) using MEGA version 5.1 (Tamura et al. 2011 ). In addition, we also analyzed the dataset in PAUP*4.0b10 (Swofford 2002) to test, verify, and calculate the consistency index of each character using heuristic parsimony analysis, with 100 random stepwise additions of taxa (tree-bisection-reconnection branch swapping) under ACCTRAN and DELTRAN optimization.
results
Morphometric analyses.-We did not find sexual dimorphism within species, so we were able to use the entire morphometric Table 1 .-Body and skull measurements (mm) of the Juliomys species. X, mean; Max, maximum; Min, minimum; and SD. TotL, total length; Tail, tail length; HF, hind foot length; Ear, ear length; ONL, occipto-nasal length; PL, palatal length; PPL, post-palatal length; MRC, molar row-crown length; M1B, 1st molar breadth; PBL, palatal bridge length; TFL, temporal fossa length; DL, diastema length; IFL, incisive foramen length; IFB, incisive foramen breadth; PB1, palatal breadth at 1st molar; PB3, palatal breadth at 3rd molar; MFB, mesopterygoid fossa breadth; BIT, breadth across incisor tips; BW, bullar width; BL, bullar length; BCB, braincase breadth; SH, skull height; RH, rostral height; RB, rostral breadth; RL, rostral length; NL, nasal length; ZPL, zygomatic plate length; CIL, condyle-incisive length; IOB, interorbital breadth; ZB, zygomatic breadth; GLM, greatest length of mandible; MMR, mandibular molar row-alveolar length; DR, depth of ramus. and also from J. pictipes in the BW (P < 0.012) and in the RH (P < 0.008). The first 3 PCs explain 72.93% of the total variance, with PC1 accounting for 49.83%, PC2 for 16.65%, and PC3 7.45% of the total variation (Supporting Information S1). PCA scores allow us to recognize 3 groups, but with some overlap along PC1 and PC2 (Fig. 1) . The scores for specimens of Juliomys sp. do not overlap with those from J. rimofrons but show small overlap with J. pictipes and J. ossitenuis that have negative scores for PC2. The variables most related to PC1 are RL, ZB, BIT, DL, PL, ONL, CIL, PPL, and GLM, while those most related to PC2 are IFB, PB1, BW, and BL (Table 2) .
Karyology. -Paresque et al. (2009) described the karyotype 2n = 32, FN = 48 for the specimens we are treating here as Juliomys sp. Among the autosome complement, chromosome pair 1 is a large submetacentric, pairs 2-9 are meta/submetacentric, and pairs 10-15 are acrocentrics. Sexual chromosomes include a large submetacentric X and medium acrocentric Y. This karyotype distinguishes Juliomys sp. from all other species in the genus (Table 2) .
Molecular and phylogenetic analyses.-We detected a total of 198-bp (24.6%) variable nucleotide sites in the Cytb gene (out of a total of 800-bp nucleotide sites included in the analyses). Moreover, there was no indication of pseudogenes, numts, or stop codons, which indicates an evolution for normal proteincoding mtDNA genes. Pairwise distance among combination of 21 specimens of 4 lineages inside the genus Juliomys presents the mean divergence of 10.3%, with a range of 0-19.7% (Table 3 ). The measures of intraspecific variation ranged from 0% to 1.4% and interspecific variation from 11.1% to 19.7%, more than 10 times higher for intraspecific comparisons.
Bayesian and ML analyses recovered a strongly supported monophyletic group of Juliomys (PP = 1; bootstrap > 90%) that included 4 clades (the 3 currently recognized species and Juliomys sp.; Fig. 2 Holotype.-MCNU 868, adult male, collected by Rafael Becker on January 2004. The holotype consists of a round skin, skull, and postcranial skeleton with the glans penis and stomach preserved in ethanol (all parts in good condition).
Type locality.-Parque Nacional de Aparados da Serra (Aparados da Serra National Park), municipality of Cambará do Sul, Rio Grande do Sul State, Brazil (29°09′36″S, 50°06′00″W; Fig. 4) . Elevation of 800 m, in Mixed Ombrophilous Forest dominated by the Araucaria "pine" Araucaria angustifolia (Araucariaceae; Fig. 3 ). The climate of the region has marked seasons and is of the Cfb type, according to Köppen classification (Kuinchtner and Buriol 2001) : subtropical, with a dominant influence of the territorial pattern; humid, with uniform precipitation throughout the year with mild summers. Distribution.-Juliomys ximenezi is known from type locality, at the northeast of Rio Grande do Sul, Southern Brazil (Fig. 4) .
Etymology.-The name is a tribute to the Juan Alfredo Ximenez Trianón, one of the pioneers of mammalogy in Brazil.
Nomenclatural statement.-A life number was obtained for the new species Juliomys ximenezi: urn:lsid:zoobank. org:pub:BBF04CF6-B098-40C8-BF51-80844443D739.
Morphological description.-Pelage (see Figs. 5A-C) soft and dense, with a slightly orange rostrum and orange lateral line sharply demarcating dorsal and ventral colors. Anterior dorsum nut-brown to yellowish, grading to a slightly orange over the rump; ventral pelage cream-white. Dorsal aristiform hairs 11-13 mm long over middle dorsum and blackish (eumelanin); dorsal setiform hairs shorter (9-10 mm) with basal portion dark gray (eumelanin), middle band yellowish (pheomelanin), and terminal portion light brown; ventral setiforms (8-9 mm) dichromatic, their basal portion gray (eumelanin) and terminal portion yellowish to cream (pheomelanin). Pinnae sparsely covered by dicromatic hairs (2-3 mm), with basal portion dark (eumelanin) and terminal portion orange. Mystacial vibrissae dark at base and becoming lighter toward the tip, abundant, and projecting beyond the dorsal rim of the pinnae; superciliary vibrissae sparse and long; submental very short and inconspicuous; 1 or 2 genal short vibrissae. Tail long, approximately 1.5× the length of head-and-body, and hirsute with terminal brush; bicolored hair (dorsal brown, ventral yellowish); individual caudal hairs longer than 3 scales. Forefeet small (Fig. 5E ) with yellowish (pheomelanin) dorsal pelage; hindfeet small (Fig. 5D ), covered dorsally with orange hairs (pheomelanin), with digits bearing yellowish (pheomelanin) ungual tufts; hypothenar pads large and elongated, interdigital pads 1 and 4 larger than 2 and 3.
Rostrum (Figs. 6A-C) short, approximately one-third of the skull length (about 30% of ONL); nasals extending beyond the forward edge of the incisors, their posterior margins rounded or squarish, never acute; gnathic process conspicuous, but rostral tube absent, little penetration at the frontals. Lacrimals variable in size, contacting the maxillary and frontal bones.
Zygomatic arches (Figs. 6A and 7A-C) parallel, with elongated jugal bone near the squamosal root. Zygomatic plate with a straight anterior borders and posterior to nasolacrimal capsule. Zygomatic notch shallow. Nasofrontal suture markedly denticulate between frontals; nasolacrimal foramen not inflated in dorsal view, with lumen short and narrow.
Interorbital region hourglass shaped (Figs. 5E and 6A-C), with its edges rounded and constriction approximately onehalf the length of the frontal, with central depression over their suture. The interfrontal fontanella is absent. Orbital fossa with vacuity is either present or absent. Parapterygoid plates as wide as mesopterygoid fossa; posterolateral palatal pits present.
Otic capsules (Figs. 6B, 6C , and 7F) are small, the ectotympanic covers the anterior portion of periodic, which do not contribute conspicuously to form the cariotid canal that extends along the medial portion of eustachian tube, and is slightly developed. Bony eustachian tube short and relatively broad. Stapedial foramen is small near the posterior end of the petrotympanic fissure. Cephalic circulation pattern is primitive (pattern 1-Voss 1988) with a visible and pronounced squamosal-alisphenoid groove (Fig. 7B) . Alisphenoid strut absent, masticatory-buccinator and oval foramen are confluent.
Mastoid is proportionally large and squarish, perforated by a small fenestra which can sometimes be absent. Stylomastoid foramen is present. Paraoccipital process developed.
Lower jaw (Fig. 6D ) is short and compact with well-developed upper and lower masseteric ridges. Mental foramen is in front of m1. Coronoid process is large. Concavity of the angular notch is deep.
Upper incisors are opisthodont (Fig. 6C ) with enamel pigmented yellow to orange. Molars (Fig. 7C ) brachyodont and crested, more squared than elongated. Upper molar rows slightly convergent anteriorly or parallel with coronal hypsodonty; labial and lingual main cusps about the same size and are oppositely paired. Protocone, paracone, hyponoce, metacone are well defined. M1 presents procingulum divided into anterolingual and anterolabial conules by a large and deep anteromedian flexus from the crown basis; anterolabial conule is bigger than the anteroligual conule; anteroloph well developed and paraflexus is present; protosyle and protoflexus are also present. Mesoloph present and very developed, mesoflexus and metaflexus are deep, enterostyle is present as well. Posteroloph narrow, posteroflexus inconspicuous. Hypoflexus broad. Morphology of M2 is very similar to the main cuspides of M1. M3 is the smallest upper tooth about 40% of M1 in length, with only protocone and paracone cusps well defined. Lower molars (Fig. 7D) m1 with procingulum divided into anterolingual and anterolabial conulids by the anteromedian flexid. Anterolophid is present, anteroflexid and metaflexid are deep, mesolophid present, well developed and projected lingually, hypoflexyd broad, ectolophyd is present with ectostylid conspicuous (m1 and m2). Morphology of m2 very similar to the main cuspides of m1, about 30% shorter than m1; m3 similar in size to m2.
Phallus is short and presents barrel-shaped glans penis with a convex back. Well-developed ventral and dorsal groove confluent to the distal crater. Glans surface covered by small and short spines. Distal baculum tripartite has a prominent medial bacular mound and smaller lateral bacular mounds.
Comparisons.-Juliomys ximenezi is similar in size with O. flavescens but can be distinguished from this species by both external and skull morphology: J. ximenezi (Fig. 5) presents an orangish dorsal color, orange nose, brighter ventral color, bigger hind feet, and longer tail. In the skull of J. ximenezi (Figs. 5-7) , the interorbital region is wider, the zygomatic notch is shallower, the anterior margin of the mesopterygoid fossa reaches M3, and the dentary condyloid process is more developed. M1 presents a more developed anteromedian flexus, anteroloph, and mesoloph.
When we compared J. ximenezi with the other taxa of its group of species, it is distinguished by the following features: U-shaped coronal suture (Fig. 7E) , karyotype 2n = 32, FN = 48 (Paresque et al. 2009) , and substantial molecular distance (24 autapomorphies in 800 bp of the Cytb gene) from the other species of the genus (Supporting Information S2; Fig. 2 ). It is distinguishable from J. pictipes also by the cream-white ventral pelage (Fig. 5) , and certain skull features namely the presence of a squamosal-alisphenoid groove (carotid arterial supply type 1-Voss 1988; Fig. 7B ), projection of zygomatic plate (Fig. 7A) , shallower zygomatic notch, smaller posterolateral palatine pits, smaller RH, and ectolophid/ectostylid of m1-m2 conspicuous (Fig. 7D) ; and also for the RH and BW (Table 1) . J. ximenezi is distinguishable from J. rimofrons by such external features as whiter ventral pelage, lighter dorsal and hindfeet pelage (dark-orange in J. rimofrons), orangish nose tip (Fig. 5) , and skull features such as absence interfrontal fontanella (Fig. 7E ) and smaller posterolateral palatine pits, smaller RH, and ectolophid/ectostylid of m1-m2 conspicuous (Fig. 7D) . J. ximenezi and J. ossitenuis morphologically similar species, both externally and cranially. The first is distinguishable from J. ossitenuis by skull features such as broader interorbital region and orthogonal zygomatic plate in relation to the molar series in lateral view (Tables 1 and 2; Fig. 6 ).
Natural history.-Juliomys ximenezi seems to be endemic to the Mixed Ombrophilous Forest (Brazilian Araucaria Forest), Atlantic Forest domain, where it is associated with forest understory and forest canopy. The 4 specimens collected were captured in the canopy of a natural 26-ha patch of Araucaria forest. There is no available information on its diet, but its arboreal habits and morphology suggest a frugivore-omnivore diet.
discussion Taxomomy and comparison.- Since the original description of Juliomys (González 2000) , the genus has increased to 5 valid species (4 extant), including the one here recognized in this study. Recently, González et al. (2015) provided some substantial information about the taxa, including a compilation of data and a key to the genus. However, species diagnosis is still challenging. We analyzed a substantial sample and covered all characters listed in the literature (González 2000; Oliveira and Bonvicino 2002; Costa et al. 2007; Pardiñas et al. 2008; Pavan and Leite 2011; González et al. 2015) . From there, we found a range of intraspecific variation in the following characters as interfrontal fontanella, midventral dark line in tail, lateral extensions of parietals, and posterolateral palatine pits. J. pictipes is more clearly differentiated from the other species because of its bigger size and some anatomical traits, such as the cephalic circulation pattern (pattern 2 according to Voss 1988) that it is unique in the genus. The large number of J. pictipes specimens deposited in scientific collections allows comparison and facilitates identification. We bring up a new character, the coronal suture shape (Table 2 ). This character was consistent in diagnosing, but hardly achieved, for the new species sample. Even finding some anatomical differences between taxa, we interpret J. ximenezi as a cryptic species, not easily recognized by morphological features (Bickford et al. 2006; Ceballos and Ehrlich 2009) , but some morphological (and also genetic) traits bear its diagnosis. Perhaps an increase of sample would clarify this issue, allowing a better evaluation of character variation (see Carleton and Musser 1989) .
Additional material that can fill some geographical gaps and increase sample size for some species not well represented yet will be crucial to improve the state-of-the-art of its taxonomy. This is the 1st study of Juliomys in which morphometric data are analyzed in a multivariate approach. Although the morphometric data revealed only partial separation among taxa in a multidimensional space (Supporting Information S1; Fig. 1 ), all the specimens analyzed can be confidently identified based on karyology and/or molecular markers. The inclusion of 3 of the 4 holotypes of Juliomys species in the analysis make these results even more solid. The multivariate analysis is important in order to understand how the species are spatially distributed in a multivariate space, contributing to the diagnosis. This informative approach has been extensively used to other sigmodontine (e.g., Carleton and Musser 1989; D'Elía et al. 2015).
Our results fully support the recognition of the new Juliomys species. Karyotype, molecular analyses, and even some cranial features distinguished J. ximenezi from the other congeneric species. The karyotype 2n = 32, FN = 48 is unique in Juliomys, differing both in diploid number and fundamental number. Considering the relevant morphological similarity presented within J. ximenezi and the remaining species (excepting J. pictipes) cytogenetic and molecular identification are key to the taxon definition.
Molecular and phylogenetic relationships.-The definition of the new species based on Backer and Bradley's (2006) Genetic Species Concept was strongly sustained. Our analyses are supported by genetic distance and nucleotide substitutions, as well as by the Cytb gene phylogeny (Tables 3; Supporting Information S2). The intraspecific distances ranged from 0% to 1.3%, and interspecific distances ranged from 11.1% to 19.7% (Table 3) . Backer and Bradley (2006) considered for Sigmodontinae Cytb gene average distances of 6.8-8.1%. According to those authors, genetic distances between taxa above 10% should be satisfactory to propose a new taxon, as values lower than 2% should only indicate intraspecific variation. Our results are solidly congruent to this interspecific delimitation characterizing J. ximenezi as an evolutionarily independent species of the genus Juliomys.
Four genetically defined haplogroups are clearly formed within the genus Juliomys, each one composed by individuals belonging to a unique species (Fig. 2) . These distinct clades were strongly reinforced by well-supported nodes, BI (≥ 0.98), and bootstrap support values (≥ 84%) from ML. Moreover, our results are in agreement with Costa et al. (2007) , where J. ossitenuis is a basal clade from the remaining branches. Despite being closely related molecularly to J. rimofrons (Table 3) , J. ximenezi is morphological more similar to J. ossitenuis (Table 2 ). Morphological and molecular similarities in this genus show incongruences. Phylogenetic reconstructions of Sigmodontinae have been based uniquely on J. pictipes (D'Elía 2003; Weksler 2003; Martínez et al. 2012; Parada et al. 2013; Salazar-Bravo et al. 2013) . Therefore, the phylogenetic positioning of the genus within the subfamily still requires additional molecular and systematic studies (see Lessa et al. 2014) , including morphometric and molecular matrices.
Biogeography.-Pavan and Leite (2011) discussed a "historical biogeographic gap or a collecting artifact" for Juliomys in the austral portion of the Atlantic Forest biome. Based on our new data, records of the genus are spread to the southernmost portion of Brazil. This research is the first to delimit species occurrences for Juliomys species in Southern Brazil, which constitutes the southernmost limit to the genus (Fig. 4) . In addition, we have identified specimens from São Francisco de Paula (29°29′78″S, 50°12′43″W) as J. ossitenuis. These results extend about 525 km southward the species distribution, which now reaches latitude 30°S. Also, with the identification of 1 specimen from Dois Irmãos (29°56′00″S, 51°10′0″W) as J. pictipes, the species distribution extends 200 km southward. According to our data, J. ossitenuis and J. pictipes have the wider distribution extension, whereas J. ximenezi the most restricted distribution.
The 3 species, J. ximenezi, J. pictipes, and J. ossitenuis, occur in sympatry in the southernmost distribution of the genus (Fig. 4) . The linear distance between these collection sites of J. ximenezi and J. ossitenuis is about 37 km in a continuous forest landscape of the Mixed Ombrophilous Forest. Based on this information, we can infer that these species occur in sympatry and probably syntopy. In São Paulo (Brazil), syntopy for J. ossitenuis and J. pictipes have already been reported (Pavan and Leite 2011) . Differential use of microhabitat (Jorgensen 2004) or distinct feeding habits (Schoener 1974) might enable the coexistence of these morphologically similar arboreal species, but this is an open question that needs to be assessed.
Conservation.-According to our findings, J. ximenezi is the only species of Sigmodontinae endemic to the Rio Grande do Sul (Brazil). As currently known, this species is based on only 4 specimens collected in 1 region, inside the Parque Nacional de Aparados da Serra, a federal conservation unit in the Brazilian Araucaria Forest. This habitat has been severely reduced in the last 100 years and is currently restricted to about 4% of its original area of 200,000 km 2 (Lima and Capobianco 1997; Backes 1999; Guerra et al. 2002) . The Brazilian Araucaria Forest has a small fraction of unconnected conservation units (about 1%-Rambaldi and Oliveira 2003). Nevertheless, even conservation areas are not free from threat due to poor protection and maintenance. In the Parque Nacional de Aparados da Serra, for example, cattle trampling occurs in the grassland matrix and inside forests, favoring habitat degradation. Even with a high extinction ratio among mammals, rodent studies have historically lacked interest and resource allocation, reflecting the low priority of conservation efforts (Brito 2004) .
Finally, the description of a new taxon endemic to a Neotropical biome (Atlantic Forest) reflects the lack of knowledge on small mammals richness in a hotspot; the necessity of long-term collecting effort of specimens and the importance of scientific collections in order to reveal biodiversity; and the need of integration of molecular and morphological analyses to correctly identify cryptic species. The conservation status of J. ximenezi must be evaluated considering its limited distribution and environmental characteristics. literature cited
